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The rate for fission neutron doses below 100 rads is between 100 and
150 x 10~8/locus/rad (Ru65, Ba66, Se67). Dose rate has no influence,
and the derived rate depends upon the dose-response model used. Above
100 rad the response to a single neutron dose drops significantly below
that which is expected, a finding comparable to that seen with high doses
(about 1,000 rad) of x rays. Neutron dose protraction causes the mutation
rate at these higher doses to rise above the single-dose value to a level
consistent with a linear projection from the lower doses. This is the so-called
reversed dose-rate effect reported by Batchelor et al. (Ba67), a phenomenon
sometimes seen in other neutron radiobiology studies. Unfortunately, there
are no data available for doses below about 50 rad, so the mutation rate
at low neutron doses (less than 10 rad) is unknown. It could be as high as
about 200 x 10"8, as judged from the responses seen for other genetic and
somatic endpoints. RBE values are 5 to 7 at high dose rates and up to 20
or more at low dose rates.

The response to an internally deposited alpha-emitter, 239Pu, is inter-
mediate to those of gamma rays and neutrons, with a rate of 18 x 10~8 at
low dose rates and an RBE value of 2 to 3 [data from Russell in Report
89 from the National Council on Radiation Protection and Measurements
(NCRP87)].

Dose fractionation studies have presented an interesting phenomenon
in terms of the mutation rates induced in spermatogonia. Russell (Ru62)
reported a highly significant augmentation of the mutation rate when 1,000
R was delivered in two 500 R increments separated by a 24-hour interval.
The observed rate was about double the rate expected on the basis of linear
extrapolation from the responses at 300 R and 600 R. A shorter interval or a
greater number of fractions did not duplicate this finding, while a 15-week
interval produced an additive response to the two increments. Russell
also demonstrated that the augmentation phenomenon occurred with a
total dose of 600 R given in 100-R and 500-R fractions 24 hours apart
(Ru64). Cattanach and Moseley (Ca74) have extended the information to
include intervals of 4 and 7 days and found the two 500-R doses to be
roughly additive. In further studies, Cattanach and Jones (Ca85) tested
fractions of 100 R + 900 R and found the results to be subadditive, so
that dose size and dose interval are both factors in this type of response.
The augmentation effect was also reported by Lyon and Morris (Ly69) for
both specific locus and dominant visible mutations induced in the six-locus
Harwell tester stock. It has been assumed that this augmentation effect is
a general one and would be seen with all other genetic endpoints. It is not
seen for the induction of translocations however (Ca74), so the assumption
of universality may not be appropriate.